An experimental study of the mechanical properties of NiTi SMA wires and belts is carried out. The shape recovery effect and pseudoelasticity are tested. Emphasis is put on the relation between the recovery stress and testing temperature at different initial strains.
INTRODUCTION
In the last few years, the characteristics of SMA have been studied by many reseachers (Jackson et al, 1972; Kolomystsev et al, 1981; Lionnet et al, 1984) .
But when they are applied in engineering, especially in smart structures, some characteristics are still uncertain, and need to be studied specifically.
The authors of this paper put forward that NiTi SMA is embedded in a component at the locations where cracks (or damages) will most probobly emerge, the component becomes an intelligent structure, which can detect cracks automatically and control their growth actively utilizing the special mechanical and physical properties of NiTi SMA, when cooperated with a computer monitoring system (Du Yanliang et al, 1990 Yanliang et al, , 1992 . Some main properties of NiTi SMA need to be studied in this research, especially the recovery effect.
TESTING OF THE RECOVERY EFFECT OF
NM SMA WIRE
Setup and Procedure
The diameter of the tested NiTi SMA wire is 0. 46mm, and the length 50mm. The test system is showed in Figure- 
Analysis of test results
The test results are drawn in Figure- respectively. If we use To (e) , T, (e) and T2 (e) to replace the above mentioned temperatures respectively, when the material properties are assumed to be constant, the recovery stress can be expressed as below.
When To(e) C T. < T1 (e),
(1)
orr,2 = k2(e)(T., -A2(e)) (2) where T, means the testing environment temperature, k 1 (e), k2 (e), A1 (e) and A2 (e) are coefficients relating to the strain of the wire. The coefficients can be obtained by solving a first -order equations in three unknowns.
Then, if the stain is known, the recovery stress can be obtained from eqaution (1) repectively. Then replace them into equation (1) and (2) , we get the relation between the recovery stress and temperature.
TESTING OF THE RECOVERY EFFECT OF Nm SMA BELT
For the special requirement of composting technology, a new type of NiTi SMA thin belt is developed which can improve the adhesion strength. The belt is made by rapid solidification. The belt is 0. 1mm thick and 1mm wide.
Sepup and Procedure
The test system of the belt is also the same as shown in Figure- 
Analysis of test results
The test results show that the properties of the belt are better than those of the wire. For example, its recovery stress and strength are higher than those of the wire.
CONCLUSION
The 
